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Description 
BACKGROUND 

The present invention relates generally to diplex- 
ers, and more particularly to a microwave diplexer 
that simultaneously processes polarized energy at 
different transmit and receive frequencies. 

It is desirable to design antenna systems for use 
in spacecraft applications in a manner that limits the 
size and weight thereof. To accomplish this, it is very 
desirable to design such systems so that a single set 
of antenna feed horns may be used in instances 
where energy is transmitted at one frequency and re- 
ceived on another. This technique is known as diplex- 
ing, and is commonly done in the art However, if cir- 
cularly polarized energy is employed in the system, 
for example, conventional diplexing approaches tend 
to become larger and heavier than are generally ac- 
ceptable. Consequently, it would be an improvement 
in the art to have a diplexer that permits the simulta- 
neously processing of polarized energy at different 
transmit and receive frequencies while maintaining 
the polarization characteristics of the energy and 
which provides for the use of a single antenna feed- 
hom at both transmit and receive frequencies. 

SUMMARY OF THE INVENTION 

In order to provide the above-cited improve- 
ments, the present invention comprises a diplexer 
that is capable of processing polarized energy at sep- 
arate transmit and receive frequencies. The nature of 
the polarization may be circular, linear or elliptical. 
The diplexer comprises a waveguide having first and 
second ports disposed at opposite ends thereof. A 
plurality of symmetrical bandpass resonator arrange- 
ments are disposed around the periphery of the wa- 
veguide and each typically protrudes a predeter- 
mined length into the waveguide. The bandpass res- 
onator arrangements act as a filter that couples en- 
ergy at the receive frequency out of the waveguide. 
A plurality of symmetrical bandstop resonator ar- 
rangements are also disposed around the periphery 
of the waveguide. The bandstop resonator arrange- 
ments also generally protrude a predetermined 
length into the waveguide. The bandstop resonator 
arrangements filter energy at the receive frequency 
to prevent coupling of received energy to the second 
port, and is transparent to energy transmitted at the 
transmitting frequency. 

Coaxial transmission lines are coupled to each 
bandpass resonator arrangement. The bandpass res- 
onators of each of the resonator arrangements gen- 
erally include tuning members that control the 
amount of energy coupled from the waveguide 
through the transmission lines, and that adjust and 
balance the polarization components of the energy to 



maintain the polarization state thereof. Typically one 
tuning member is provided to adjust the capacitance 
of the bandpass resonator arrangement, while an- 
other tuning member is provided to adjust the induc- 

5 tance thereof in order to tune the resonant frequency 
of the bandpass resonator arrangement. A plurality of 
siidable dielectric members are provided to vary the 
capacitive coupling between the two resonators and 
between the second resonator and the coaxial trans- 

10 mission line. These members determine and control 
the output coupling from the diplexer. 

A plurality of tuning rings may be disposed adja- 
cent to the first port that compensate for the impe- 
dance mismatch caused by external components 

15 coupled to the waveguide. Typically this mismatch is 
caused by the antenna feed hor n/diplexer interface. A 
tuning ring may also be provided at the second port 
that compensates for impedance mismatch caused 
by the protrusion of the resonators into the interior of 

20 the waveguide. 

The diplexer is generally an overmoded structure 
that permits the propagation of higher order modes at 
the received frequency. The symmetry provided in 
the bandpass resonator arrangement inhibits or pre- 

25 vent the excitation of these higher order modes and 
hence these modes are not coupled out of the diplex- 
er. Similarly, the symmetrical nature of the bandstop 
resonator arrangement also inhibits scattering of 
higher order modes and hence improves the perfor- 

30 mance of the diplexer. 

A diplexer as specified in the pre-characterising 
clause of claim 1 hereinafter is described in US-A- 3 
428 918. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

The various features and advantages of the pres- 
ent invention may be more readily understood with 
reference to the following detailed description taken 
40 in conjunction with the accompanying drawings, 
wherein like reference numerals designate like struc- 
tural elements, and in which: 

Fig. 1 is a cutaway side view of a diplexer in ac- 
cordance with the principles of the present inven- 
ts tion; 

Fig. 2 is a cutaway top view of a diplexer of fig. 1 ; 
Fig. 3 is an equivalent electrical circuit represen- 
tative of the diplexer of the present invention; and 
Fig. 4 is an enlarged view of a resonator arrange- 
so ment of the diplexer of Fig. 1 . 

DETAILED DESCRIPTION 

Referring to Fig. 1, a cutaway side view of a di- 
55 plexer 10 in accordance with the principles of the 
present invention is shown. The diplexer 1 0 includes 
an outer body 11 having a waveguide 12 extending 
therethrough. The body 11 and the waveguide 12 may 
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have any desired cross section, and in the disclosed 
embodiment have a circular cross section. Optimum 
configurations for circular polarized energy include 
those with quadrantal symmetry including circular, 
square, octagonal, or the like. First and second wa- 5 
veguide ports 13, 14 are provided at opposite ends of 
the waveguide 12. A plurality of bandpass resonator 
arrangements 15, comprising a first pair of opposed 
resonator arrangements 15a, 15b and a second pair 
of opposed resonator arrangements 15c, 15d (not 10 
shown), are symmetrically disposed around the per- 
iphery of the waveguide 12 and inside the body 11. 

Each of the bandpass resonator arrangement 1.5 
comprises a metal L- shaped resonator that has one 
arm of the L protruding through the wall of the wave- 1 s 
guide 12 and into the interior thereof a predetermined 
distance. The other arm of the L extends longitudin- 
ally along the waveguide 12 and is coupled to a sec- 
ond resonator 21 by a dielectric spacer 23a having a 
dielectric tuning collar 23b slidably affixed there- 20 
around. The second resonator 21 is coupled to a co- 
axial transmission line 24 by way of a dielectric 
spacer 25 having a second slidable dielectric collar 26 
disposed therearound. The L-shaped resonator is se- 
cured in the sidewall of the waveguide 12 by means 25 
of a dielectric bushing 27 and the balance of the res- 
onator arrangement 15 is secured between the outer 
wall of the waveguide 12 and the inner wall of the 
body 11 by means of two annular dielectric rings 28a, 
28b that grip the second resonator 21 . 30 

Two bandstop resonator arrangements 30, 40 are 
also disposed around the periphery of the waveguide 
12, generally in the vicinity of the second waveguide 
port 14 and generally longitudinally aligned with re- 
spective ones of the bandpass resonator arrange- 35 
ments 15. The bandstop resonator arrangements 30, 
40 are adapted to filter received energy so that re- 
ceived power is not transmitted through the second 
port 14, which port is generally coupled to a transmit- 
ter. The bandstop resonator arrangements 30, 40 are 40 
comprised of symmetrically disposed L-shaped reso- 
nators 31, 41 which protrude into the interior of the 
waveguide 12 a predetermined distance. 

A plurality of tuning rings 50, 5 1 , 52a, 52b are dis- 
posed adjacent to the first port 1 3 to compensate for 45 
the impedance mismatch caused by external compo- 
nents coupled to the waveguide 12. Typically this mis- 
match is caused by the antenna feedhorn/diplexer in- 
terface. A tuning ring 53 is also provided at the second 
port 14 that compensates for impedance mismatch so 
caused by the protrusion of the resonator arrange- 
ments 1 5, 30, 40 into the interior of the waveguide 12. 
These tuning rings 50, 51 , 52a, 52b, 53 are not always 
required, and in situations where no antenna/diplexer 
or diplexer/transmitter mismatch is present, no tuning 55 
rings would be required. One tuning ring 50 is com- 
prised of metal, such as aluminum, or the like, while 
the other tuning rings 51 , 52a, 52b, 53 are comprised 



of dielectric material, such as rexolite, or the like. 

In addition, the diplexer 10 is adapted to process 
various types of polarized energy, including circular, 
linear or elliptical. However, circularly polarized ener- 
gy is the most difficult to process due to the fact that 
properly balanced resonator arrangements 15, 30,40 
are required in order to preserve the circular nature 
of the energy during processing in the diplexer 10. 

Referring to Fig. 2, a side view of the diplexer 10 
is shown, which better illustrates the coaxial trans- 
mission lines 24 that are coupled to external hybrid 
couplers (not shown), for example. The coaxial trans- 
mission lines 24 are terminated by a metal disc 29a 
backed by a dielectric washer 29b. Shown in more de- 
tail in Fig. 2 are tuning members 56, 57. The first tun- 
ing member 56 is comprised of metal while the sec- 
ond tuning member 57 is comprised of dielectric ma- 
terial, such as alumina, for example. A set screw 58 
that secures the bandpass resonator arrangement 15 
in place is also shown. The various components com- 
prising the bandpass resonator arrangement 15 are 
compressed together and the various tuning mem- 
bers are employed to tune the resonant frequency 
and amount of output coupling provided through the 
arrangement. This will be discussed in more detail be- 
low. Tuning members 57 are also provided for the 
bandstop resonators 31 , 41 of the bandstop resonator 
arrangements 30, 40. 

The diplexer 10 of Figs. 2 and 3 is optimized for 
use in processing circularly polarized energy. How- 
ever, it is to be understood that linearly or elliptically 
polarized energy may also be processed by the di- 
plexer 10. If linearly polarized energy is employed, 
then typically only two sets of the resonator arrange- 
ments 15, 30, 40 are required. If elliptically polarized 
energy is processed, then control of the elliptical 
characteristics of the energy are typically controlled 
by the external hybrid coupler, for example. 

Referring to Fig. 3, an equivalent electrical circuit 
representative of the diplexer 1 0 of the present inven- 
tion is shown. In this equivalent circuit the 1 ohm input 
at the left represents an antenna port. The resistive 
load in the upper arm of the circuit represents the co- 
axial transmission line 24, while the inductance rep- 
resents the the first resonator of the bandpass reso- 
nator arrangement 15 and the capacitance repre- 
sents the second resonator 21 of the bandpass res- 
onator arrangement 15. Similarly, the resistive load in 
the lower arm represents the transmit port, while the 
inductance represents a bandstop resonator arrange- 
ment 40 and the capacitance represents the other 
bandstop resonator arrangement 30., 

With reference to Fig. 4, it shows an enlarged 
view of one resonator arrangement 15a of the diplexer 
10 shown in Fig. 1. This enlarged view shows the de- 
tails of construction of the resonator arrangement 
15a. 

In operation, the electrical design of the diplexer 
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10 is derived from the low pass equivalent circuit of 
Fig. 3. More particularly, the antenna port is on the 
left, the receiving port is in the upper right, and the 
transmitting port is in the lower right. The low pass 
band is -1 ^ w ^ 1 radian per second, and the trans- 
mission function is that of a two pole maximally flat 
characteristic with 3 dB loss at the edges. This is 
transformed to a center frequency of 17.538 GHz and 
3 dB bandwidth of approximately 1 .2 GHz. The trans- 
mit frequency band is 11.7 GHz to 12.105 GHz. The 
waveguide diameter is 17.526 mm (0.690 inches) for 
which the TM 0 i cutoff frequency is 13.05 GHz. The 
TM 2 i cutoff frequency is 16.58 GHz. The diplexer is 
optimally designed for use with energy having circular 
polarization for both received and transmitted sig- 
nals. The waveguide is overmoded at the receiving 
band, and couplings between the antenna port and 
the receive port for the TM 0 i and TE 21 modes should 
be avoided. To meet these requirements, the resona- 
tors 20, 21, 31, 41 of each resonator arrangement 15, 
30, 40 are spaced at 90 degree intervals around the 
waveguide 12. The received output from these reso- 
nator arrangements 15 are combined in an external 
set of power summing hybrids. Circularly polarized 
TEu waves are not depolarized, and TM 0 i and TE 2 i 
waves are not scattered by the resonator arrange- 
ments 15 because of their symmetry. 

The specific construction details of the diplexer 
10 is as follows. The waveguide 12 is a 17.526 mm 
(0.690 inch) diameter barrel surrounded by four ma- 
chined 0.130 square channels with covers that house 
the bandpass filter resonator arrangements 15, and 
bandstop filter resonator arrangements 30, 40. The 
coaxial output transmission lines 24 deliver the re- 
ceived power from the four bandpass resonator ar- 
rangements 15 to the external combining hybrid net- 
work. The first bandpass resonator is coupled to the 
waveguide 12 by protruding into it. It is a TEM type 
resonator approximately a half wave long. It is capac- 
itively coupled to the second bandpass resonator 21 
by the dielectric spacer 23a and sliding dielectric col- 
lar 23b. The first bandpass resonator and rejection 
resonators 31, 41 are held by the dielectric ring sup- 
ports 27. The second bandpass resonators 21 are 
also half wavelength TEM resonators, and are capac- 
itively coupled to the coaxial line 24 by the second di- 
electric spacer 25 and sliding dielectric collar 26. The 
coaxial lines 24 are terminated by a metal disc 29a 
backed by a dielectric washer 29b. The second reso- 
nators 21 are supported by the dielectric rings 28a, 
28b which are cemented to the resonator 21 and the 
wall of the waveguide 12. 

The first and second bandstop resonators 31, 41 
and dielectric ring supports 27 are cemented together 
and to the waveguide 1 2. The first resonators and the 
resonators 31, 41 are spaced three quarters of a 
guide wavelength at 17.5 GHz. Tuning adjustments 
for the first bandpass resonators are provided by alu- 



mina rods 57 which add a small capacity to the ends 
of the resonators. The metal rod 56 lowers the induc- 
tance of the second bandpass resonator 21 to trim its 
resonant frequency. 

5 The tuning rings 50, 51, 52a, 52b in the wave- 

guide 12 tune out mismatch of the feed horn at both 
12 GHz and 17 GHz. The metal ring 50 and dielectric 
ring 51 combination tunes out 17 GHz mismatches, 
and the dielectric rings 52a, 52b tune out combined 

10 horn and ring mismatches at 12 GHz without effect at 
17 GHz because of their spacing. The dielectric ring 
53 at the second port 13 tunes out the reflections 
from the resonator arrangements 15, 30, 40 caused 
by the resonators at 12 GHz. 

is During test, the diplexer 10 was connected to a 

feed horn and hybrid summing network, and the axial 
ratio measured 0.35 dB maximum over the receiving 
band of 17.358 to 17.738 GHz. With the horn attach- 
ed to the diplexer 10, the return loss at the receiving 

20 port of the summing network was 27 dB minimum in 
the receiving band. The return loss at the transmitting 
port with the horn attached was 17 dS minimum in the 
transmitting band of 11.7 to 12. 105 GHz. Isolation be- 
tween the antenna port and transmit port at the re- 

25 ceive band was 17 dB. 

Thus there has been disclosed a new and im- 
proved diplexer that permits the simultaneously proc- 
essing of polarized energy at different transmit and 
receive frequencies while maintaining the polariza- 

30 tion characteristics of the energy and which provides 
for the use of a single antenna feedhorn at both trans- 
mit and receive frequencies. The diplexer may be em- 
ployed with any type of polarization, including circu- 
lar, linear, or elliptical, but is optimized for use with cir- 

35 cular polarized energy. 

It is to be understood that the above-described 
embodiment is merely illustrative of some of the 
many specific embodiments which represent applica- 
tions of the principles of the present invention. Forex- 

40 ample, if linearly polarized energy is employed, then 
typically only two sets of the resonator arrangements 
are required. If elliptically polarized energy is process- 
ed, then control of the elliptical characteristics of the 
energy are typically controlled by the external hybrid 

45 coupler, for example. 



Claims 

so 1 . A diplexer for processing polarised energy at sep- 
arate frequencies comprising a waveguide (12) 
with first and second ports (13,14) disposed at 
opposite ends thereof and having band-pass (1 5) 
and band-stop (30,40) arrangements, character- 

55 ised in that the diplexer is suitable for processing 

circularly-polarised energy at separate transmit 
and receive frequencies and comprises: 

a plurality of bandpass resonator arrange- 
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ments (15) disposed symmetrically about the 
periphery of said waveguide, each of said band- 
pass resonator arrangements including: 

a first bandpass resonator (15a, 15b) pro- 
truding a predetermined length into said wave- 5 
guide; 

a second bandpass resonator (21) dis- 
posed outside of said waveguide; 

means (23a) for capacitively coupling said 
first bandpass resonator and said second band- 10 
pass resonator; and, 

tuning means (56, 57) fortuning the reso- 
nant frequency of said first and second bandpass 
resonators to said receive frequency; 

a plurality of coaxial transmission lines 15 
(24) corresponding to said plurality of bandpass 
resonator arrangements; 

means (25,26) operatively associated with 
each one of said plurality of bandpass resonator 
arrangements for capacitively coupling said sec- 20 
ond bandpass resonator of each said bandpass 
resonator arrangement to its said corresponding 
coaxial transmission line; 

a plurality of first bandstop resonators (40) 
disposed symmetrically about the periphery of 25 
said waveguide between said second port of said 
waveguide and said plurality of bandpass reso- 
nator arrangements, each of said first bandstop 
resonators protruding a predetermined length 
(41 ) into said waveguide and being adapted to re- 30 
ject energy at said receive frequency to prevent 
transmission thereof through said second port of 
said waveguide; and, 

wherein said tuning means and said ca- 
pacitively coupling means cooperatively function 35 
to control the amount of energy at said receive 
frequency coupled out of said waveguide by said 
plurality of bandpass resonator arrangements, 
and to balance the polarization of said receive 
frequency energy coupled out of said waveguide 40 
by respective ones of said plurality of bandpass 
resonator arrangements to thereby maintain the 
polarization state thereof. 

Adiplexer according to claim 1 , wherein said tun- 45 
ing means of each one of said plurality of band- 
pass resonator arrangements includes: 

a first tuning member (57) for adjusting the 
capacitance of said first bandpass resonator; and 

a second tuning member (56) for adjusting so 
the inductants of said second bandpass resona- 
tor. 

Adiplexer according to claim 2, wherein said first 
tuning member (57) of each one of said plurality 55 
of bandpass resonator arrangements comprises 
a dielectric rod which functions to add a small ca- 
pacity to an end of said first bandpass resonator. 



4. A diplexer according to claim 2 or 3, wherein said 
second tuning member (56) of each one of said 
plurality of bandpass resonator arrangements 
comprises a metal rod which functions to lower 
the inductance of said second bandpass resona- 
tor. 

5. A diplexer according to any preceding claim, 
wherein said first bandpass resonators of said 
plurality of bandpass resonator arrangements 
are evenly spaced at 90 degree intervals around 
the periphery of said waveguide in a common 
plane which is disposed perpendicular to the 
longitudinal axis of said waveguide. 

6. A diplexer according to any preceding claim, 
wherein said first and second bandpass resona- 
tors of each one of said plurality of bandpass res- 
onator arrangements are TEM-type resonators. 

7. A diplexer according to any preceding claim, fur- 
ther comprising a plurality of second bandstop 
resonators (30) disposed symmetrically about 
the periphery of said waveguide between said 
plurality of first bandstop resonators (40) and 
said plurality of bandpass resonator arrange- 
ments (15), each of said second bandstop reso- 
nators protruding a predetermined length (31) 
into said waveguide and being adapted to reject 
energy at said receive frequency to prevent 
transmission thereof through said second port of 
said waveguide. 

8. A diplexer according to any preceding claim 25, 
further comprising tuning ring means 
(50,51, 52a, 52b) disposed adjacent to said first 
port of said waveguide for compensating for im- 
pedance mismatch caused by external compo- 
nents coupled to said waveguide. 



Patentanspruche 

1. Diplexer zur Verarbeitung polarisierter Energie 
bei getrennten Frequenzen, der einen Wellenlei- 
ter (1 2) mit erste n u nd zwe ite n 6f f n u nge n ( 1 3 , 1 4) 
aufweist, die an dessen gegenuberliegenden En- 
den angeordnet sind, und der BandpaR-(15) und 
Bandsperreanordnungen (30,40) aufweist, da- 
durch gekennzeichnet, dad der Diplexer zur Ver- 
arbeitung zirkular polarisierter Energie bei ge- 
trennten Sende- und Empfangsfrequenzen ge- 
eignet ist und daft er umfa&t: 

eine Mehrzahl von Bandpad-Resonator- 
anordnungen (15), die symmetrisch uber dem 
Umfang des Wellenleiters angeordnet sind, wo- 
bei jede der BandpaB-Resonatoranordnungen 
beinhaltet: 
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einen ersten BandpaGresonator (15a t 
15b), der eine vorbestimmte Lange in den Wei- 
lenleiter hineinragt; 

einen zweiten BandpaEresonator (21), der 
au&erhalb des Wellenleiters angeordnet ist; s 

eine Einrichtung (23a) zum kapazitiven 
Koppeln des ersten BandpaRresonators und des 
zweiten Bandpa&resonators; und, 

eine Abstimmeinrichtung (56,57) zum Ab- 
stimmen der Resonanzfrequenz der ersten und 10 
zweiten Bandpa&resonatoren auf die Empfangs- 
frequenz; 

eine Mehrzahl von Koaxial-Ubertragungs- 
leitungen (24), die der Mehrzahl der Band pa fi- 
Resonatoranordnungen entspricht; 15 

eine Einrichtung (25,26), die betriebs- 
ma&ig jeder der mehreren BandpaB-Resonator- 
anordnungen zum kapazitiven Koppeln des zwei- 
ten Bandpa&resonators jeder der BandpaB-Re- 
sonatoranordnungen an deren zugeordnete Ko- 20 
axial-Obertragungsleitung zugeordnet ist; 

eine Mehrzahl erster Bands perreresona- 
toren (40), die symmetrisch uber dem Umfang 
des Wellenleiters zwischen der zweiten Offnung 
des Wellenleiters und der Mehrzahl von Band- 25 
paS-Resonatoranordnungen angeordnet sind, 
wobei jeder der ersten Bandsperreresonatoren 
eine vorbestimmte Linge (41 ) in den Weilenleiter 
hineinragt und in der Lage ist, Energie bei der 
Empfangsfrequenz abzuweisen, um deren Uber- 30 
tragung durch die zweite Offnung des Wellenlei- 
ters zu verhindern; und 

bei dem die Abstimmeinrichtung und die 
Einrichtung zur kapazitiven Kopplung zusam- 
menwirken, um den Betrag der Energie bei der 35 
Empfangsfrequenz, die aus dem Weilenleiter 
mittels der Mehrzahl von BandpaB-Resonatoran- 
ordnungen ausgekoppelt wird, zu steuern, und 
um die Polarisation der Empfangsfrequenzener- 
gie, die aus dem Weilenleiter mittels jeweiligen 40 
der mehreren BandpaH-Resonatoranordnungen 
ausgekoppelt wird, auszugleichen, um dadurch 
deren Polarisationszustand aufrechtzuerhalten. 

2. Diplexer nach Anspruch 1 , bei dem die Abstimm- 45 
einrichtung jeder der mehreren Bandpaft-Reso- 
natoranordnungen beinhaltet: 

ein erstes Abstimmteil (57) zum Justieren 
der Kapazitat des ersten BandpaBresonators; 
und 50 

ein zweites Abstimmteil (56) zum Justie- 
ren der Induktivitat des zweiten BandpaBresona- 
tors. 

3. Diplexer nach Anspruch 2, bei dem das erste Ab- 55 
stimmteil (57) jeder der mehreren BandpaB-Re- 
sonatoranordnungen einen dielektrischen Stab 
aufweist, welcherdazu dient, eine kleine Kapazi- 



tSt an einem Ende des ersten BandpaBresona- 
tors hinzuzuf ugen. 

4. Diplexer nach Anspruch 2 Oder 3, bei dem das 
zweite Abstimmteil (56) jeder der mehreren 
BandgaB-Resonatoranordnungen einen Metall- 
stab aufweist, welcher dazu dient, die Induktivitat 
des zweiten BandpaBresonators zu verringern. 

5. Diplexer nach einem der vorhergehenden An- 
spruche, bei dem die ersten BandpaBresonato- 
ren der Mehrzahl der BandpaB-Resonatoranord- 
nungen gleichmSBig in 90-Grad-Abst§nden um 
den Umfang des Wellenleiters herum in einer ge- 
meinsamen Ebene, welche senkrecht zur Langs- 
achse des Wellenleiters angeordnet ist, beab- 
standet angeordnet sind. 

6. Diplexer nach einem der vorhergehenden An- 
spruche, bei dem die ersten und zweiten Band- 
paaresonatoren jeder der mehreren BandpaB- 
Resonatoranordnungen Resonatoren des TEM- 
Typs sind. 

7. Diplexer nach einem der vorhergehenden An- 
spruche, der desweiteren eine Mehrzahl von 
zweiten Bandsperreresonatoren (30) aufweist, 
die symmetrisch uber dem Umfang des Wellen- 
leiters zwischen der Mehrzahl der ersten 
Bandsperreresonatoren (40) und der Mehrzahl 
der BandpaB-Resonatoranordnungen (15) an- 
geordnet sind, wobei jeder der zweiten 
Bandsperreresonatoren eine vorbestimmte Lan- 
ge (31) in den Weilenleiter hineinragt und in der 
Lage ist, Energie bei der Empfangsfrequenz ab- 
zuweisen, um deren Obertragung durch die zwei- 
te Offnung des Wellenleiters zu verhindern. 

8. Diplexer nach einem der vorhergehenden An- 
spruche der desweiteren eine Abstimm- 
Ringeinrichtung (50, 5 1,52a, 52b) aufweist, die in 
der Nahe der ersten Offnung des Wellenleiters 
zum Ausgleichen von Impedanzfehlanpassung, 
die durch au&ere Komponenten hervorgerufen 
wird, die an den Weilenleiter gekoppelt werden, 
angeordnet ist 



Revendications 

1 . Un duplexeur pour traiter de I'energie polarisee a 
des frequences separees, comprenant un guide 
d'ondes (12) avec des premier et second acces 
(13, 14) disposes a des extremites opposees du 
guide d'ondes, et ayant des structures passe- 
bande (15) et coupe- ban de (30, 40), caracterise 
en ce que le duplexeur convient pour traiter de 
I'energie polarisee de facon circulaire a des fre- 
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quences demission et de reception separees et 
il comprend : 

un ensemble de structures de resonate urs 
passe-bande (15) disposees symetriquement a 
ta peripheric du guide d'ondes, chacune de ces 5 
structures de resonateurs passe-bande compre- 
nant : 

un premier resonateur passe-bande (15a, 
15b) faisant saillie sur une longueur predetermi- 
nee a I'interieur du guide d'ondes; 10 

un second resonateur passe-bande (21) 
dispose a I'exterieur du guide d'ondes; 

des moyens (23a) pour coupler de facon 
capacitive le premier resonateur passe-bande et 
le second resonateur passe-bande; et is 

des moyens d'accord (56, 57) pour accor- 
der la frequence de resonance des premier et se- 
cond resonateurs passe-bande sur la frequence 
de reception; 

un ensemble de lignes de transmission 20 
coaxiales (24), correspondant a I'ensemble de 
structures de resonateurs passe-bande; 

des moyens (25, 26) associes fonctionnel- 
lement a chaque structure de I'ensemble de 
structures de resonateurs passe-bande, pour 25 
coupler de facon capacitive le second resonateur 
passe-bande de chaque structure de resona- 
teurs passe-bande a sa ligne de transmission 
coaxiale correspondante; 

un ensemble de premiers resonateurs 30 
coupe-bande (40), disposes symetriquement a la 
peripherie du guide d'ondes, entre le second ac- 
ces du guide d'ondes et I'ensemble de structures 
de resonateurs passe-bande, chacun des pre- 
miers resonateurs coupe-bande faisant saillie sur 35 
une longueur predeterminee (41) a I'interieur du 
guide d'ondes et etant adapte pour bloquer I'ener- 
gie a la frequence de reception, de facon a em- 
pecher sa transmission par le second acces du 
guide d'ondes; et 40 

dans lequel les moyens d'accord et les 
moyens de couplage capacitif cooperent de fa- 
con a commander la quantity d'energie a la fre- 
quence de reception qui est couplee hors du gui- 
de d'ondes par I'ensemble de structures de reso- 45 
nateurs passe-bande, et a equilibrer la polarisa- 
tion de I'energie a la frequence de reception qui 
est couplee hors du guide d'ondes par des struc- 
tures respectives parmi I'ensemble de structures 
de resonateurs passe-bande, pour maintenir ain- so 
si son etat de polarisation. 

Un duplexeur selon la revendication 1, dans le- 
quel les moyens d'accord de chaque structure de 
I'ensemble de structures de resonateurs passe- 55 
bande comprennent : 

un premier element d'accord (57) pour re- 
gler la capacite du premier resonateur passe- 



bande; et 

un second element d'accord (56) pour re- 
gler I'inductance du second resonateur passe- 
bande. 

3. Un duplexeur selon la revendication 2, dans le- 
quel le premier element d'accord (57) de chaque 
structure de I'ensemble de structures de resona- 
teurs passe-bande comprend une tige dielectri- 
que qui a pour fonction d'ajouter une faible capa- 
cite a une extremite du premier resonateur pas- 
se-bande. 

4. Un duplexeur selon la revendication 2 ou 3, dans 
lequel le second element d'accord (56) de cha- 
que structure de I'ensemble de structures de re- 
sonateurs passe-bande comprend une tige me- 
tallique qui a pour fonction de diminuer I'inductan- 
ce du second resonateur passe-bande. 

5. Un duplexeur selon Tune quelconque des reven- 
dications prec^dentes, dans lequel les premiers 
resonateurs passe-bande de I'ensemble de 
structures de resonateurs passe-bande sont uni- 
formement espaces a des intervalles de 90 de- 
gres a la peripherie du guide d'ondes, dans un 
plan commun qui est dispose perpendiculaire- 
ment a I'axe longitudinal du guide d'ondes. 

6. Un duplexeur selon I'une quelconque des reven- 
dications pr6cedentes, dans lequel les premier et 
second resonateurs passe-bande de chaque 
structure de I'ensemble de structures de resona- 
teurs passe-bande sont des resonateurs du type 
TEM. 

7. Un duplexeur selon I'une quelconque des reven- 
dications precede ntes, comprenant en outre un 
ensemble de seconds resonateurs coupe-bande 

(30) disposes symetriquement a la peripherie du 
guide d'ondes, entre I'ensemble de premiers re- 
sonateurs coupe-bande (40) et i'ensemble de 
structures de resonateurs passe-bande (15), 
chacun des seconds resonateurs coupe-bande 
faisant saillie sur une longueur predeterminee 

(31) a I'interieur du guide d'ondes et etant concu 
pour bloquer i'energie a la frequence de recep- 
tion, pour empecher sa transmission par le se- 
cond acces du guide d'ondes. 

8. Un duplexeur selon I'une quelconque des reven- 
dications precedentes, comprenant en outre des 
moyens d'accord en forme d'anneau (50, 51 , 52a, 
52b), disposes en position adjacente au premier 
acces du guide d'ondes, pour compenser une de- 
sadaptation d'impedance qui est occasionnee 
par des composants externes couples au guide 
d'ondes. 
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